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于 OCP 微图案表面，而 hFOB1.19 细胞则部分黏附于超疏水区域，表现出一
定的对疏水表面的亲和性。抗菌实验表明，银微图案的抗菌性能不仅与银的
含量有关，还与银的晶体结构有关。实验证明，光还原法制备的银微图案抗
菌效率极高，有效抗菌面积可达到自身面积的 15 倍之多。 
5. 采用透明超亲/超疏水微图案模板，实现在不同模板上活细胞微图案的构筑，
原位荧光观察显示，微图案中的细胞状态良好。利用原位观察技术实时跟踪
观测不同尺寸透明超亲/超疏水模板上 Hela 细胞和 MG63 细胞行为，发现模




























Wettability is one of the primary properties of solid surface, and it is strictly 
governed by both chemical composition and microstructure on surface. 
Superhydrophilic-superhydrophobic surface has been receiving much attention due to 
the attractive application potential in many high-tech fields and modern industries. 
The interaction between cell and materials is an essential topic in biomaterials 
research, as the interaction unavoidably takes place firstly at the interface between 
biological unit (molecule, cell, and tissue) and substrate materials, and regulates all 
subsequent reactions. Therefore, to construct a suitable superhydrophilic- 
superhydrophobic surface is a crucial issue for modulating the biocompatibility and 
bioactivity of biomaterials. On account of some disadvantage of traditional biological 
methods, such as time-consuming, destructive and non-in-situ, it is a great urgency to 
develop advanced imaging techniques for in-situ, real-time, non-destructive and high 
throughput studying the interaction between cell and biomaterials. 
Based on the view of bionics, we fabricated a transparent superhydrophobic surface, 
by a deposition of TiO2 nanostructured films on ITO and FTO, then modify a 
self-assembly monolayer with extremely low surface energy on its surface. Some 
critical parameters were studied systematically for controlling the transmittance and 
wettability of TiO2 nanostructured films. By utilizing the photocatalysis of nano TiO2 
and photomask, we developed transparent superhydrophilic-superhydrophobic 
microtemplates with different dimensions. Subsequently, various micropatterned 
biomaterials, bactericidal materials, and composite biomaterials were formed by 
electrodeposition or photoreduction. Their biocompatibility and bactericidal 
performances were high throughput evaluated. Moreover, by combining the in-situ 
optical observation and Atomic Force Microscopy (AFM), we realized in-situ, 
real-time, non-interference and high-throughput imaging of cell-biomaterials 















to cell behavior. Furthermore, the interrelationship between elasticity and mobility of 
cells was investigated firstly. The main progress and achievements of this thesis work 
are outlined as following: 
1. Transparent TiO2 nanotube/nanopore films were constructed on ITO substrate by 
a method combining radiofrequency sputtering and electrochemical anodization. 
The electrolyte composition, anodization voltage and temperature were 
investigated to optimize the formation, morphology and tube/pore size of TiO2 
nanotube/nanopore films. After modification of a self-assembly monolayer and 
photocatalytical property of TiO2 nanostructured films, a reversible conversion of 
superhydrophilicity-superhydrophobicity on the transparent ITO substrate was 
realized. 
2. By utilizing the chemical bath deposition, the transparent TiO2 nanostructured 
films were constructed on FTO substrate. The surface modification was processed 
to obtain superhydrophobic films with impressive photo-induced reversibility in 
wettability. The impact factors on deposition process were comprehensively 
investigated and mechanism of forming the TiO2 nanostructured films was 
discussed. It was found that the temperature determined the deposition rate and 
the efficiency of Ti utilization. Meanwhile, duration of the deposition dominated 
morphology and Ti content of the films. In addition, the heat treatment was able 
to improve the photocatalytical property and binding force-to-substrate of the 
TiO2 nanostructured films. 
3. An approach for fabricating superhydrophilic-superhydrophobic microtemplates 
with extreme contrast in wettability was developed by the aid the photocatalytical 
property of TiO2 films and site-selective irradiation with a photomask, to which 
the features of the as-prepared micropatterns were completely identical. The 
ordered integration of superhydrophilic and superhydrophobic units on 
transparent surface was eventually realized. 
4. The biomedical materials, such as octacalcium phosphate (OCP), Ag and Ag/CaP 
micropatterns, consisting with the features of photomask were successfully built 
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